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ABSTRACT 

PROBLEM TO BE SOLVED: To suppress the entire thickness even while not only 
planarly arranging respective elements constituting a semiconductor device but also 
laminating them in a thickness direction and to load functions more than before in a 
limited space of the semiconductor device. 

SOLUTION: In the semiconductor device provided with all or a part of the element 
for recording data, an arithmetic element for processing the data, a communication 
element for interchanging the data, the element for storing or generating energy, the 
element for detecting external information and converting it to storable or 
communicable data and the element for displaying the recorded data, a part or all of the 
respective elements are laminated in the thickness direction. 
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I 



««*»faty C «!: C J; ^ TfPiSSnS d t *4#ai:t- -5 

Hai2a«± le^^^ i SHi^ $r ^ cD*8 ti ^f 

-art-.;/ h<£^^f@}g6gL. HtltB:i::i-y h<&m*-^t3Ht 
^^tt W ab S f<C -5 IB^? t E«8 ^ j^tt<D » 

^(.»«ffiS:<3D«ifi)cS^jc^j-iij^fnx*s®^nx*j 

0. S«ifiKSa?S:ffl*^*3-e-XlK ::ticj;ox— 



3 ^<SfiK$n-5 C i ^4#atr-5f9*3B 1 7i 

M 5 roti-m*^tCtB®<D#ag«i:^S, 

[ifi*«7i «iiB7'-^'i&^s^-r^m^^*t#i^ijs^ 

««ite»*|s:. **B«««c*»^7Et.5 3Jg^3!l^^Vi« 
2 ^^^^X^fig^tl^. d frsfflf*^ 1 TbS 

6 <^ti-rn*MCtB®W^^ft:^E. 
[fB^Jas] B5IB¥^«i:^^^«}fie-r.5&^?©T'< 
X7!>*W«a««BfT*S d t S:<#0StT-5fflf*JS 1 71S 7 <D 

C»Jli^9] S9tBW^h^>-:^X^'<&}gfi£-r-5Ig7!>t 
M^SS. WJffi. 7w JUAO3i0-&*3ii:X'J5-5C:<h«-# 
a frS«l*J« 6 755 8 ® l»m*WCtB«Oi|£«{*:^B 

[0 0 0 1] 

:/p-fe>y-9-. ^3^^^. JlgS.hOT'f >i' — 7x— -fe 
CO 0 0 2] 

ff <^S*^fiK« R O M/j: t* tcf^^ ^ tl-5 CO 
fBtS^^. RAM/j:i:fcf^«$tl5je^^Jcl£:i:xl»ffiS: 

30 — x<^=i> hn-ji/-^tBit$nfe7'— ^'(O&asas^ict* 

WM«a*^«:Xffi3l5X*J 0 . Cin<£^B§»<S{'S« L. 
•7'f-\r3}^>7^^' >;y/j:<i:X-Be^$n-5, EltcIC;^- 

Bl*l;^tRAM) . RFn-i';i.5^n^i'^'®J;^;5:^1.gR 
iW-f 7x-X. IBtft*^4^'r >3' — X 

> h o— ;l/-^|Bti:$tlfc7^-5'«>a-a^!!:S^c<l:Sr?T 
40 p:/D-b-ylJ-3. RFa-fJI-'S^U^C/A'f ;j->A-y5^ 
•J/j:i:©X^Jl.^i-#t«&jgX-fe-5, Z.iX^(r>m^^%\% 

^w.&(r>nmM±.\zw-mmz^m.-^ti. e^i ixo^s 

*mxti-S. IBtS^^ 4-^yD-t-;/1i-3«S i;:£<t:<Dai 
«¥«*|sXffi3l5X*J0'7>^-y:/<t$tlI Cg=-.y:/*}g 
BEL. I C^-;/^2 0S:«H&»«6{C«SIL. ^'fi'Jj^ 

[0 0 0 3] jfi^. 8fltB<D«*«lfi£U(n05g^^^lSiEL 
^««ifbSrBI-5M5!t>ff*>nxi.»-5. 0iJ^tfIC*-H 
CDfiSlXtt, T^-fXr/U-r (0iJ;^{miiBg6 2-8 8 3 8 
50 , K (CSJA«6 1 -4 3 7 4 9 



n 

( 3 

3 

m) . mm 3 1 9 s^^®) . ± 

>■*)■ mximmw- 1-175691 uanisr, 

am^m^mrnvft^^m^ mpnt. - 1 0 

5 9 9 6 -^JKSS^^^ m^lt^'j^W- 3-9 

0 7 S^iiffi) ;Jci'(7)^S^^i&{Sxyt I C;f;-Kt># 

-ft© I C*-Hlr^«LfiJffitt*ii!8&.5t)<7) (fiBJAtf 
ItM^ 1 - 1 7 5 6 9 1 ^iiffi) h*Rlflt*75t-?-<7) 10 

(0iJA«<l#MPg6 4 - 3 8 2 9 5^i>ffi) *«ab-5, Sfc 
ttl«B*aSbTI C*-KC^«U. ?S«S;*^:'J<»:b 

TC>fflt- -5aiR*t^fM¥8 - 3 118 4^^Am^zm^^ 

[0 0 0 4] 5I^14®&5->-h»«fC5g^*iH 

M¥ 1 1 - 1 3 4 4 5 9^ii®ICPS*$tX, 5g^*i*S 

4 3 8 .3^^«lCMS^SnTti«. 
[0 0 0 5] 

fb^^^ro^M'fkdij^iienTt.i'S. ^j^ti. I cti- 3o 

Si]PS*<fe 0 ( J I S X- 6 3 0 1 ^*SM : 5 4mmx 
8 5. 6mm) . mmit\ZWi^i)i$>^. Sfc. S^LT 
KB-rs:&i4fc*-5*^ (J I S X 

-6 3 0 1«^<S: 0. 2 5mm, 0. 7 6mm) 

s. 

[0 0 0 6] sfc, ¥#ft«eicfi&fflsnss i ai^© 40 

,j;^ry V^:hA>ti.E<D'^X9\^mi)^^<Dij\z^'0mi, 

ic<(,»c:t*t^<3R»e,n^. m^i:mmmwz 

[0 0 0 7] Se3fe©i|i^«c^^|-*3t»T«, S i H^mi^ 50 
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4 

mmrjimmi>mmtj.fzis(>^mfzu^ tf^^o mmt>^$>^, 

[0 0 0 8] HtC, S i ¥®f(c^ffll/»fctgtSSg^^>^D 

■fe y*)-itWLm<omm<&imz^ 0 ^^wttgi^t^u < 

[0 0 0 9] -^cD^mi^mmiz^m<^mm^i^mT^ 

iiimfjimmii^'ii'WX'$>^r:Ltt>. ±^ii(Dmm::l 7. h^t^m 
tzrj.^<Dx. —mm<DfSs,^izm^zmm\^Ui'^ilm^7!li 

[0 0 10] ffiffiSr I C:^-KWJ:^^cS«?)T^l»*^ 

0 5 9 9 6^iiffi) AiS&S*^, #)i*^/tS*fflOtJ— T 

y K ^m^rcmmi(>^'£-WX& 0 , I C - K*<t:T 

Sfc. }8cft«^3g^ m^ii^'jii^S- 9 0 7 8 

^m±t^-sS'mi)i$>^t:ii!bi:m*mmztj.io . m±m<D 

[0 0 11] «e3l5COiii^^^g©ilJS«, *J^^A-f:t 
?l&/j:<i:*«fflt>€.n, I C;^— HT'ttR F 

^m(nfzii>(DW%mmmA^'^-^x'& 0 , 
mummi!i:-wx'U<. 

[0 0 12] ^fz. mm^mmi^x 1 c:^-i^izmm. 

L. iiS«B«;*^:'JtL.Tl£:ffl-rsS«7J*»P¥8-3 1 

1 8 4tCM^$nTCiS7!)^ ■tf«ieSfC*5tt-5A:'J©S 

3tt><DT36o, m<Dmm<omm\zfi:-m-^^^^<D-citu 

ti. Sfe. 1 1 - 1 3 4 4 5 9 {CBB^^tXfcpT^ 

t$^fi«. I CA-H©RFn'f;KO||^S$S:t±l3t5-g)fc* 

■5fc<DT«Aj:t». #M5p6 - 6 4 3 8 3 iCM^^tlT^/^ 



( 4 

5 

[0 0 13] 

m*tmt-mzmm^m»m^-p^miiitmi^xy 

<<. moML<DmfizM't^m^it'i>±^^K a^. 

<<Dmssimmt:mm^nxm^r^^ii{zj^omm. ft 
[0 0 14] ifc. *rfis*^!pfts. jga?^£i§!«fr^*»Lfc 

^0, -M.f^mLrc&^^m«mi)^iu^mm<D±izm 

nt^jco, igtSsg^. :/p-fey-y-. mm^'f, mm. n 
'S:m0s.r^&m^t:w-mmizmm-r^fcifxu<, 

L /j: *i e t> ±«i:©iP $ ^ < Jlp ^ -5 d i Pl 

[0 0 15] m»tfiumm<o:^miivxit&,T<D^-5fj: 

[0 0 16] mi v'-htfeXISOitc&^^Sr 
[0 0 1 7] ^2(DSl^«;&ffi<*:LT(i. >- h«©S 
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•5. 

[0 0 18] ^3W«S<D::^te<i:LTfi. -ec(D->-h 
[0 0 19] ^4<^«@(D:^tetLT«¥^fl£^BOJ? 

^mmMm^mt^mti^m^mm(r>m^is}^\z^ 
*j^fi)c-r -53&fe-c«fe s . 

[0 0 2 0] Sfe, S9I5II 1 ~ 4 «^ffi(7) 2 OE^Jii&ifa 

[0 0 2 1] %mm<Dm.m<o:)sm'h&.y<oiioti:fsm^ 
[0 0 2 2] m-{rs^(^««*SjibTratte.nfcx 

[0 0 2 3] ^mt::k^<mmLitimm^^^<mm 

fc. 2 ':>u±(Dmmz^i.^tci'mm%^m:^\^^ft\t. 
m:^f^izm^^<ii^iz^orzrcts:iiix\ m'^m^coA 

[0 0 2 4] Sfi-r^T<D^^^2rWa«!|EjT«fiE 

-r^zLttz^o, ^m^^mum^'^-MLrzwrnjimx- 
i^mx^^fcit>mmxmAmtbxmmx'is.a7. hizn 

-ni^ftJimxtBimu^mx^mtz^m^mm'&i^ 
mx^^<Dx:j.—^-(D^mizmcxf±m(Dmtj.^^m 
m> 'pm±m\zi,MfBX'^^, >'-hiK<D&wi<D 

— tf-<DSMlCSJi)lHB*^ < ^*ltx-r S Z. i plffiTfe^.. 
[0 0 2 5] rL-if-CDf&lilZjSCT^figS;^;^ 



n 

7 

(0 0 2 61 ^^^^^JrliUTfeifi^. #«x^d7 hn 

;b 5 ^ -tr >x ^m^»®j;^t t* WfiS^i^^ft^^W^^® 

C * - hV^ CfffJ-r * t »C ct 0 «£3l5^ 

^OiKWiIHlKiUTtt. ^IKh5>v'X3' (TFT) <D 

nftmmmzm^m^mAjtimm<Dmm-7 h u yc^xm 
CO 0 2 7] mm^m^mi^^rc:kmmm^e£m-r^zii: 

[0 0 2 8] il!^i-^m»K?rffli.ifc2:;*:m*-5ti«, 

[0 0 2 9] mim(Dm^u-:^a-\z7.\zj:io, 

©ttScai5a«)«fflSr0>JA«ffl ASHtCffl t> s z: i t 
[0 0 3 0] 

[0 0 3 1] (sisfio5}gfig 1)02 it:!^^m<Dmmj&m 
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tLTffil6lHl!S2 bi^3^B2 a*^€)!^iiS*^^2 
S]K7-C«®$nTt/i.5. *«fiJ-e«2ffi<0-fe>-tH 

ib\tM<^^fzmm^nxtio. $tieis^^4 t^s^si 

[0 0 3 2] S/t. 2^SISS0UT«0^LTti/i(/»di. ± 

■>)-o)^3u:s^:^A=^-'S:i^m-r^m^uEt:^m±izm. 
[0 0 3 3] ^^mmmmiz^^m^mmiti c:fj 

20 [0 0 3 4] ^SJH^ 2. ffii(l|5IK2 b. fett^^4*J 
J;t;:/P-fe y tJ- 3 ;&:i:*}gfiK-rs 3 SS^5g^©^ttl h 7 

>'S;x^<Df^S:^^(7):ft«:Wi^C-eiJ<&0 3 (a) (Ctt^ 

m^ffv. m7i(.mm<D:^mtvxitm?nt, ^m^nm 

UTXA^^f^yemii («g 1 7 2. 2 2 2 nm) JCJ: 

SRO^KU-I' >®S2 4W«a/'<^'->*JB^Ufc. m 
30 ^ttiSi>^<tL.Tttpoly-ethyIenedioxythiophene (P 
EDOT) (hpoly-slylenesulfonate (PSS) ffiW.^ 
m<01. 5w t 9S*«}K (B ay t r o n P) 
Vi. ;?$«^5 0 0 nmT*-3fc. C©±fCFluorene-B 

hffilcj:0«5 5 0 nm©JP;^<OpSW«*^^a2 5* 
}gJ«L/fc. Jl<0±»CPoly-vinylphenoI (PVP) ©-fV 

0 nTn<Dmmm 2 2 ^-JgfiKLfe, 

[0 0 3 5] Z<Dmmm(0±{Z^^>^)l'^(D±\Z^t> 

40 -e-T^^ttiisii-^d^^sc-sy- hmai2 i ^m^vit, 

mm.^l^6if^t.\^X\t. V-7,Sffi2 SRO^FU-f >l| 
S2 4 <h(^^IZpoly-ethylenedioxylhiopbene (P ED 
OT) tpoly-stylenesul fonate (P S S) (DtS.'o^<D 
1. 5wtSg7K®«? (Bay t r on P) H 
^ttiffjS 0 0 nmX$)-:>tz. 

[0 0 3 6] ^fTi^^mWim^moih'y^'jy^.^mz^ 
j£ $ ti^ <Dli% CiBi^'r •& i£:'>S a& «^ iz 
50 -jJ^-;i/S:JgfiK-rs;5ffi^. «5ekS*iJ;o:i|i«i*®^^tz 
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[0 0 3 7] ^fz. m(o:^miiLTit. ms (b) ic^f 

— hSS 2 1 . 2 2 . 2 3 • K U-f > 

[0 0 3 8] mfum^Fo^mmm^tLxit. miiah7> 

y^>i^mm<r>S>^2t^^m^lZJ:^Ti^y^^ h*) 10 

'yi7 7.mm. mmizi^'i'mzm^^titc.mmmizmTRm 

[0 0 3 9] ^mm'fi:LXH?S^^^WLmi&B^mi'^ 

«:^ssaBT€effl^ti-5jKa«. "^(Dmmamzfs^^ 

ft. nu;^5^Uyi?JKft)a:t-*»ig{C<£fflT#S. Jfcfg 20 

>Aj:<i:CDSa<^>>'Ty x^JKk^<^. X/J?4^->«li&;^c f 

[0 0 4 0] ROM-^RAMTjti'COietS^^WJl^l- 

*«S<^)^m«««sf t LTttMAfi 7 -y^b fx U X >- 3 
7 y{kX5"U>^^S^<^SrfflOiTX t:>n— > 

(0 0 4 1] jt-f >t-i;-fe>ii-fe**ah7>-:;x5'«iii 4o 

&#LT=t^-fr 'J 7*t^4-r-50)1?^i;fc+-\' 'J 

TSilfeffr^. «*4<i:LT«. 0iJA«7p;U7 ^ «J >S, 
7i'D>'7'x>S-^-5-©K3J(t:. 7j?«J7xXU>tfXU 

[0 0 4 2] R Fn-f ;i.5tCt3V>T«. «RJ^«&JII»fi![ 50 
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<ju«icai]8ijufc^. 1 5 o'CT^2 o^^n.mLft, m 
^mt 2 0 iH)-e«i'iitt««j 3 0 0 umxi^mmtf^ 250 

[0 0 4 31 ilSSr-53g^Aiab-5il^JC«a&^3&^i;46 

[0 0 4 4] dijgrojg^ 2)04 it^^m(Dmmmm 

v'-h<^i©S«6 0±lc:/D-t'y-y-3, ffitSSl^^4, R 
Fn-f;P5. Ill <D-fe >-tJ- 1 a . ^2<D-fe>-tMb. S 
2©S^^^^SWIcgESLTJgfieL, S2^1 1 

fi»J-ett4r^^0©«^-e, H4»C*5ViT4i>SiJLfcfe± 
ttt:7'D-lr>ylJ-3, ffiie3!l^4*. £TfC«^2<D-fe> 
■y-ibSr> ;fe±(r«RFr]-i';U5S:, *T{r«^ 1 ©ir 
>-y-l a, ^*^^2S:ffiBL. »fg^fc*IS^C. g^M 
«iJ{CRF3'f;i/5, mi®-t>-y-l a. «^3(l^'2*i* 
2>J:filCffieLfc<. 0 4Ttti*ltgR9*<ffi)g?&LTV»-5 
!}#{C^1^{CPS;£«»|V>, S^^««SJAtf*Jfi«»J IT 

«5I^tt<^» S *t i|sf Tigfig ^ n .5 . 

[0 0 4 5] m»mtc^^itm.mm-r^mTt)^$>^^'&\z 

10 0 4 61 *:&fe«**g«sjlOJ:57&:*«l|«!|Ef 

± IB® b W t) fijffl T ir -5 . 

[0 0 4 7] I C;^- KlCfE^$nSt)<D-tr« 

«iS* i^t *£;ffl ^ n -5 , 
(0 0 4 81 (*«fi©}gffi3) 0 5W. S«<D±IC^^ 

±r^t^ d t J; 0 Sig«ijg**s-r -ss^o-w* 

Sr^— Oax-y hC. m2«)-t>U- 1 b$rm2<^)rL-->r 
hB. RF3-f jP5S^3 0a.X v hD. W.l<D-t.>-^l 
a <!:^^^^2 *^4 03.x -;/ hA<t LTgiJ-trODS^S 
±*i2BL'. SSL/SilSlc. gSBBffliJICR Fn-f ;i/5*» 
?);&:-5m3«^):xx -; h, ^ l (D-fe>-tJ- 1 a <i:^^Jg^^2 



( 7 

II 

izmmzm^itm^-^, ^m^itmz.i,immm i r-mmv 

:!&ffii:LTtt. 7^=1r>:?';l/y>J >hgHiS (FPC) s 

ftm^mmzm-r^^m^ (0ij^«^«^ffe^^) ^see 
[0 0 4 9] i fc. 1 ©J; ^ umm^i^n 

h ««± f;gBS L t> © tc fij« T ^ -5 . 
10 0 5 0] *fc*||«g«l»n?tt4-p<Oi:z.y 20 

mmmm, m^iMmi&mrj:Eizi,it^m^n^, ^tc:i- 

[0 0 5 1] (3ISS<DJg^4) &m^^Srpl^14(D*-S« 

$>^m^itm^iinmm i (ciB«o;^ffiTf^s!r-5 c i: so 

[0 0 5 2] *-r. -tSC(0->-h4«<D»«C9±(c:7'D-t 
<v-!J-3, 1218^^4. mi<0-tr>-9-l a. m2<D±>-t)r 
lb, 2 0&jR^S:spffiWlCiEBbT^g^S•r 

[0 0 5 3] ««B^H«it«^-r-5^^*^d&S«^IC 

[0 0 5 4] ^^mmmomevit, t'-t xyu"f i-fe> 

«l«yD-fe-ytJ-3. Kt8t^i^4, ^ 2 W-t >-y- 1 b «rt 
rc&<Dmm.(Dyi^^iy\df)'r^iZJt^CX. Sjl^^iEiS*^ 50 
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12 

'Si^mizfS-crm^^tzi^mx'^mi^tzo . Mtzmm 

*,mzfmittAisf>XiS^ (0iJ;ttf'<>©J;5C^&A?£^lt 

J:of£^<'^:^t>^mx'$>^. 

[0 0 5 5] imm<oi^mi5) ^mi^mm<Dm^(znm 

^-r^m^ii)^—::><Dm0Sc.mm\zmwi^tix^^^i)K 
\tm^<om0S(.mm\z^m:^tixmm^tixf^^^m^. m 

I C*- K<O0iJ-C$.-5. ¥®#:^e7JiS 1*^^.5 1 1 0 

wi 1 om<DmfS.A^iitji^m-^. s i*»e>s i o«s« 
«ipf©*7&»e.«coii.jg*«^b. sii~s3o«^-ti 

0 0KBO§ft©ROMSr«fiK<»:Ei^<£«}*i£L. S3 1 
~S 5 Ott-t-n-eni 0 KBCDRAM:>C^Ui— y h*^ 
eJiO I — ^';P2 0 0 KBOR AM2S:?:^il8*«SfiEb. 

S 5 1 ~S 1 0 0\t'ttl^tl-:fa±y^)-(D:J.-y hX± 
t^izVX—D<0-:fa±.y*)-RUSim^m^L. S 1 0 1 

~s 1 1 oitsm^m<D^A^e,tj:r,9yi&^m^-r^, &> 

±1 1 0fflro«!^®3BS:ffl*-^t>-a-tcJ;r)— r>©il£IB«: 
SE*<MfiK$n^. RF3'f;l^5ttja*-&fc-e-*t^7L 

[0 0 5 6] fcfc'L, &^i^&t^^{t©«lfieil««>»^ 

[0 0 5 7] 

izU^. 

[0 0 5 8] ^m^^m^-r^ititmiii^xkt, m?ni, 
mm*imtmm(DH^mmmiiit^i^x, mm<DyFmm 
\z^^^{i.^<D^m\t<>tj.< . pi^ttfesion bfc7><o 

$ it « ^ ^ f -5 S ^ i ^1- as 05 tS « £ ^ Hi L g ffi ^ U « ® 

ffpfiit^cT'-^'ix^iSf (-t>-y-) izim^ntc 

[0 0 5 9] #^tt^ei«t*^Sr-»Lfc^SiJlS-^fPSJ 
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[02] ^mmizj:^ I Cti—]^(DmBS(.(Dm<omi:ni 

■r. 

10 3] ^mmizmt>^mm$iwzj;i^h7>':^7.^m 
[04] :^^miz^^m^^m(^ I cti-\^(Dmes.<Dm 

[06] Br^ttCDi&S^^*iE®^mfcpI^tt<D^S-> 
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